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Abstract 
 
Background: Alcohol use disorders and bipolar disorder are highly co-morbid. Some studies 
suggest that alcohol abuse or misuse might even precede the onset of bipolar disorder, but few 
studies have looked at the daily drinking pattern beyond diagnostic categories. We therefore 
examined if risk for hypomania is associated with a specific drinking pattern when using a 
calendar-based interview. Method: One-hundred-and-twenty students who completed the 
Hypomanic Personality Scale were independently interviewed with the FORM 90 to assess 
daily drinking and the Composite Diagnostic Interview to derive DSM-IV diagnoses. Results: 
Conducting regression analyses, we found that an alcohol-related disorder was related to 
amount and frequency of drinking, as expected. Risk for hypomania was specifically related to 
an unstable drinking pattern and binge drinking, but not generally higher consumption. 
Conclusion: Risk for hypomania was associated with unstable alcohol consumption and binge 
drinking, even after controlling for alcohol-related disorders. This supports the idea that 
instability in different areas of behaviour is characteristic of vulnerability to hypomania.  
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Bipolar disorders (BD) and substance-related disorders are highly co-morbid conditions, 
especially with regard to alcohol-related problems. The estimated comorbidity rates are very 
high, even reaching 80 % in some studies [1]. Additionally there is evidence that substance 
use influences its course [2], is associated with more symptoms of anxiety and depression [3, 
4] as well as with suboptimal treatment adherence [5]. Alcohol misuse is also predictive of 
suicide attempts [6, 7]. Individuals with BD constitute a high proportion of repeat offenders 
caught driving under the influence of alcohol [8]. If one keeps in mind that both BD and 
alcohol use disorders are strongly and independently associated with marital distress [9], 
suffering from both conditions is highly likely to increase risk for marital and family 
disruptions. 
Often the question is raised if BD or alcohol-related problems come first, or if increased 
consumption of alcohol might be specifically related to mania or depression [e.g. 10, 11]. It 
can, however, be difficult to assess onset of affective and substance-related disorders 
retrospectively because the symptoms often emerge over time. One way to address the 
question of whether alcohol misuse or specific drinking patterns precede the onset of BD is to 
look at the pattern of alcohol use in individuals at risk. Offspring of patients with BD tend to 
report higher rates of psychological disorders including substance misuse [12, 13]. Some 
researchers even report evidence suggesting that all co-morbidity of mood disorders and 
alcohol misuse is primarily due to bipolarity [10, 14]. For the purpose of this study the term 
‘risk for hypomania’ will be used throughout instead of talking about vulnerability for BD 
because it encompasses Bipolar I and II and cyclothymia.  
There is increasing evidence that vulnerability for hypomania is related to an instability 
of biological processes [1] which is also reflected in instability in psychological processes. For 
example, individuals at risk do not generally sleep less than others but report a much more 
unstable sleeping pattern [15]. There is also indication that fluctuations in self-esteem are 
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much more characteristic of vulnerability to hypomania than consistently low or high levels of 
self esteem [16, 17]. Similarly mood fluctuations are associated with cyclothymia and risk for 
hypomania [18, 19].  
Depue and Zald [20] assume that bipolar disorder is related to a hypersensitivity to 
reward-related cues which is due to a dysregulation of the Behavioral Activation System 
(BAS). Therefore one would actually expect a higher rate of substance and alcohol-related 
problems or addictive problems in general [e.g. 21]. But when looking specifically at alcohol-
related problems, the evidence is mixed with some studies showing elevated levels of alcohol 
abuse [22, 23], and others not [13, 24]. These studies, however, looked mainly at diagnostic 
criteria for alcohol abuse and dependency. Krumm-Merabet and Meyer [25] found that risk for 
hypomania was associated with admitting to drink alcohol more often. However, they did not 
quantify the amount of alcohol, so it remains unclear how much alcohol was consumed in 
general or at each occasion.  
Based upon the before mentioned BAS model we hypothesize that risk for hypomania is 
associated with an affinity to alcohol use because of its reinforcing characteristics. Before 
clinical relevant alcohol-related problems emerge, however, there will be evidence for a more 
unstable drinking pattern in line with the idea that instability is the core vulnerability [1]. 
Therefore individuals at risk for hypomania might not necessarily drink more over a given 
period of time but show greater fluctuations in their drinking.  
When focusing on irregular alcohol consumption patterns and less on severe dependency, 
one problem is reliably assessing alcohol use [26]. Although unstable consumption patterns 
can be assessed with prospective diaries, this is time-consuming and additionally such a self-
observation is a reactive process, i.e. leading to changes in the behavior which is monitored. 
We therefore decided to use for the present study a calendar-based assessment [see 27]. 
Adopting a calendar-based approach to assess alcohol consumption we hypothesized a) that 
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risk for hypomania is related to fluctuations in the amount of alcohol consumed, and not to the 
overall amount of alcohol consumed; and b) this relationship is not solely due to the presence 
or absence of an alcohol-related diagnosis or diagnosis of affective disorder. Therefore, when 
controlling for these variables risk for hypomania would still predict fluctuations in alcohol 
use. 
 
Method 
 
Participants 
157 participants were recruited for a study advertised as one pertaining to everyday 
problems of students. We only included male university students for two reasons: a) cross-
culturally the prevalence of alcohol-related problems is higher in males than among females 
[e.g. 28, 29], and b) even more importantly Krumm-Merabet and Meyer [25] reported that 
males at risk for BD reported the highest frequency of regular alcohol use. Of these 157 male 
German students 22 (14 %) did not show up for their appointment, and 6 finally refused, and 9 
individuals had to be excluded because of missing data in the FORM90 leaving a sample of 
120 persons. Informed consent was obtained from all participants. The subjects either received 
Euro 7.50 or credit points for their participation.  
Therefore, the final sample consisted of n = 120 male students. The mean age of the sample 
was 25.10 years (SD = 3.32; range: 20-37). Three of them (2.5%) were married, one was 
separated (0.8%) and the remaining reported to be single (n = 116, 96.7%). The education 
level was the same for all participants (as all were university students, and it is required in 
Germany to attend school for 13 years before entering university). 
Using the CIDI as a standardized interview for DSM-IV (see: Materials), 14 (11.7%) 
individuals currently received a diagnosis of alcohol abuse. An additional 14 (11.7%) 
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participants were diagnosed as being alcohol-dependent. Seventy participants (58.3%) neither 
reported current nor lifetime alcohol-related problems. ‘Current’ was defined for the purpose 
of the present study as fulfilling the diagnostic criteria within the last 6 months prior to the 
interview. A history of alcohol-related problems, i.e. in remission, was diagnosed in 22 (18.3 
%).  When looking at affective disorders, 81 individuals (67.5 %) had no lifetime history of 
any affective disorder, 29 persons (24.2 %) had a history of unipolar depression and an 
additional two individuals were diagnosed with dysthymic disorder (1.7 %). Eight individuals 
(6.6 %) received a diagnosis of bipolar disorder.    
Materials 
Hypomanic Personality Scale (HPS) [22]. The HPS contains 48 items and proved to be 
reliable and stable [18, 22].  Validity has also been established in several studies [e.g. 24, 30-
32]. Most compelling, however, is that the HPS predicts mania and BD in follow-up studies 
[23, 33]. It therefore seems justified to use this measure as a risk indicator for hypomania. 
FORM 90 [27, 34]. The FORM 90 was developed by the Matching Alcoholism Treatments 
to Client Heterogeneity (MATCH) Research Project Group. It is an interview which first asks 
about a typical weekly drinking pattern and then uses a calendar to assess drinking behavior 
over the last 90 days, also noting special days with unusual drinking behavior. A further 
advantage of the FORM 90 is the explicit reliance on a standardized unit for measuring the 
alcohol content of drinks using Standard Ethanol Content (SEC) [35] which allows for direct 
international comparability of results. One SEC unit is equivalent to ½ ounce (= 14.175 g or 
about 15 ml) pure alcohol. The validity and reliability of the FORM 90 have been documented 
[e.g. 36, 37]. For the German version Intraclass Correlation Coefficients ranged from .74 to 
.98 [38].  
The interview itself begins with a section to facilitate the persons’ recall about their 
drinking by gathering as much information as possible about the past 90 days (e.g. parties, 
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anniversaries, exams). The interview process continues with the assessment of days or periods 
of alcohol abstinence and this information is then filled into the calendar. Next, typical weeks 
or episodes are assessed in as much detail as possible (e.g. how many drinks, quantity, which 
kind of beer/wine [to get the most exact estimate of alcohol content]). Then these typical 
weeks are included into the calendar. After this procedure the remaining days and special 
events that have been recorded before are asked for (e.g. birthdays, wedding, etc.). The 
interviewers were trained to use the FORM 90. Results are analyzed as Standard Ethanol 
Content (SEC). To estimate fluctuation in alcohol use we estimated for each individual the 
standard deviation of SEC across time. 
Composite International Diagnostic Interview for DSM-IV (CIDI) [39, 40]. To assess 
alcohol-related and affective disorders according to the DSM-IV, this standardized interview 
was chosen because of its extensive international use in epidemiologic studies [e.g. 28, 41, 
42]. 
Center for Epidemiological Studies - Depression Scale (CES-D) [43]: The German version 
of the CES-D was used to assess depression in a self-report manner. The questionnaire 
consists of 20 items that assess the frequency of emotional, cognitive, and physiological 
symptoms of depression during the last week. The scale is sufficiently reliable with 
Cronbach´s α between .84 and .89. This measure has been widely used to assess depression, 
especially in non-clinical samples [e.g. 44, 45]. 
Procedure 
The interview session started with a questionnaire about critical life events within the last 
six months to enhance the memory for the upcoming FORM 90 covering the last three 
months. The FORM 90 was conducted by one interviewer. To avoid an effect of the 
information obtained with the FORM 90 on the diagnostic interview (CIDI), an independent 
interviewer who was blind to the results from the FORM 90 afterwards conducted the CIDI 
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for DSM-IV. The changing of interviewers was used to let the participants complete a 
questionnaire packet including the HPS.  
Statistical procedure 
We conducted hierarchical regression analyses to examine our hypothesis entering the 
amount or fluctuation of alcohol consumption as the dependent variable. In block 1 we 
entered current alcohol-related diagnosis to see how much variance is explained by the clinical 
diagnosis. In the second block we included self-rated symptoms of current depression as well 
as the presence of an affective disorder. Finally, as block 3 we included the HPS to examine 
how much variance is explained by vulnerability for hypomania after having controlled for the 
other factors. 
 
Results 
 
The descriptives of the sample for the variables considered in the regression analyses are 
displayed in Table 1 for comparison with other studies. Looking first at the overall amount of 
alcohol consumption in the 90 days prior to the interview, the results of the regression 
analyses are displayed in Table 2. Model 1 - including alcohol-related diagnoses as a predictor 
of the overall amount of alcohol consumed - was significant, (R = .416, R2 = .173, F(1,119) = 
24.63, p<.001. When adding in model 2 current level of self-rated depression as well as a 
diagnosis of an affective disorder, the overall model became significant as well, F(3,119) = 
8.46, p<.001. The same was true when the HPS was added, F(4,119) = 6.41, p<.001.  
However, adding predictors in model 2 and 3 did not lead to significant change in R2 implying 
that adding those variables did not significantly improve prediction of the overall amount of 
alcohol consumed, ∆R2 F < 1.00. The only significant predictor was therefore the presence or 
absence of an alcohol-related disorder. 
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When looking at the individual fluctuations or variability in the amount of alcohol 
consumed, all three models proved to be significant (Model 1: R = .503, R2 = .253, F(1,119) = 
39.87, p<.001, Model 2: R = .508, R2 = .259, F(3,119) = 13.48, p<.001, Model 3: R = .550, 
R2 = .302, F(4,119) = 12.44, p<.001), but only including the HPS additionally led to a 
significant change in R2, ∆R2 = .044, F(1,115) = 7.17, p<.01. This implies that risk for 
hypomania significantly predicted intraindividual fluctuations in alcohol consumption beyond 
the clinical diagnosis of abuse or dependency. 
Another aspect of the intraindividual drinking pattern is the amount of alcohol consumed 
on each occasion, i.e. the mean SEC per drinking day. When looking at the mean SEC per 
drinking day, once again all three models proved to be significant (Model 1: R = .409, R2 = 
.167, F(1,119) = 23.67, p<.001, Model 2: R = .424, R2 = .180, F(3,119) = 8.49, p<.001, Model 
3: R = .475, R2 = .225, F(4,119) = 3.36, p<.001). As before – for fluctuations in drinking – 
only the additional entry of the HPS led to a significant change in R2, ∆R2 = .045, F (1,115) = 
6.71, p<.01. Vulnerability for hypomania was significantly associated with mean SEC per 
drinking day, which indicates that at risk individuals tend to drink more on each drinking 
occasion. 
Finally we also looked at the number of abstinent days. As before, all models were 
significant (Model 1: R = .325, R2 = .112, F(1,119) = 14.88, p<.001, Model 2: R = .354, R2 = 
.125, F(3,119) = 5.54, p<.001, Model 3: R = .365, R2 = .133, F(4,119) = 4.41, p<.01). In 
contrast to intraindividual fluctuations and mean SEC per drinking day, adding variables 
associated with affective disorders did not significantly increase R2, ∆R2 F < 1.10.  The only 
significant predictor for the number of days people were not drinking alcohol at all was a 
clinical diagnosis of alcohol abuse or dependency.  As might be expected an alcohol-related 
diagnosis was associated with a lower number of abstinent days, but no other variable 
predicted the number of abstinent days. 
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Discussion 
 
The high co-morbidity of bipolar disorder (BD) and alcohol-related disorders raises the 
question whether alcohol misuse might be specifically associated with risk for hypomania [1, 
10]. To examine if there is a relationship between risk for hypomania and alcohol use – 
beyond a diagnostic level - we used a calendar-based approach to assess alcohol use in a 
sample with varying risk for hypomania. As hypothesized, risk for hypomania was not 
associated with a higher overall level of alcohol consumption but rather with more 
intraindividual variability of alcohol consumed. Furthermore, risk for hypomania was related 
to binge drinking, meaning that people scoring high on the HPS did not drink more often than 
those low in risk, but when they started drinking alcohol, they drank more. It is important to 
keep in mind that the presence of a diagnosis of alcohol abuse or dependency predicted the 
amount as well as fluctuations in drinking, but risk for hypomania was specifically related to 
intraindivdidual variability in drinking alcohol, and it was still predicting this pattern of 
alcohol use beyond that of a coexisting clinically relevant alcohol problem. 
Prior research was fairly inconsistent with regard to risk for hypomania and alcohol abuse 
[e.g. 13, 23; 24]. We hypothesized that one reason for this inconsistency may be that focusing 
on the presence or absence of an alcohol-related disorder is not sufficient to detect relevant 
fluctuations in everyday consumption patterns. This hypothesis is supported by our results: 
Even after accounting for alcohol-related disorders, risk for hypomania was associated with a 
very specific pattern of alcohol use characterized by higher variability and binge drinking. 
This fits very well with the idea that instability in different biological and behavioral systems 
[1, 20] is a core feature of risk for hypomania and finally risk for bipolar disorders. Therefore 
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alcohol consumption can be added to the other variables which indicate this instability such as 
self-esteem, mood or sleep [e.g. 15, 16, 18].  
However, one question that has not yet been resolved is how these systems are 
interlinked. The design of our study does not allow us to examine any kind of causal relations, 
for example, one could argue that low or high positive mood could trigger increased alcohol 
use in people at risk, but it could also be that increased alcohol consumption negatively affects 
mood and/or sleep which in the case of patients could trigger a spiral into mania or 
depression.  
Before drawing final conclusions, the main limitations of the present study should be 
considered. First, we chose a purely male sample for methodological reasons (e.g. 
homogeneous group, more variance of alcohol use in men). Although the prevalence of 
alcohol problems is higher in men [e.g. 28, 46] and it therefore seemed reasonable to start 
with men in this study, the results have to be replicated and extended in a female sample. 
Second, one might question if trained students can reliably assess diagnosis, but for this 
reason we used the standardized CIDI [40] as tool which has been shown to provide reliable 
and valid diagnoses [47-49]. With respect to the FORM 90 we chose an instrument which has 
to be proven to be reliable after training [37, 38] and one of the authors has been involved in a 
study that used the FORM 90 [38, 50], but we cannot provide reliability estimates for this 
specific study. Third, using a psychometric indicator of risk for hypomania is only one way of 
defining risk. One could argue that offspring of patients with BD are more obviously at risk. 
However, the HPS has been shown to be valid and predictive of bipolar disorders [e.g. 23, 
33]. 
Keeping these limitations in mind, our results suggest that risk for hypomania is 
associated with a specific pattern of alcohol consumption characterized by a more variable 
drinking pattern and binge drinking. This association was not explained by the presence of an 
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alcohol-related or affective disorder, so that it is unlikely just to be a symptom of them. We 
suggest that this specific drinking pattern reflects that instability is a core vulnerability factor 
for BD. To extend this work further, it would be reasonable to look more closely at the 
motivational and affective processes associated with drinking alcohol and BD, and how mood 
and drinking are related.  
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Table 1 
Descriptive statistics for the total sample (n =120) 
 
 
  Overall 
amount 
Consumed 
(Σ SEC) 
 
Intra-
individual 
fluctuation 
(SD SEC) 
 
Mean SEC 
per drinking 
day 
(M SEC/day) 
 
Number of 
abstinent 
days 
(Abstinent) 
 
Current 
level of 
depression 
(CES-D) 
 
Hypomanic 
Personality 
Scale (HPS) 
 
 
M 
 
85.61 
 
 
1.34 
 
2.72 
 
61.45 
 
12.64 
 
15.62 
 
SD 
 
68.97 
 
1.01 
 
1.71 
 
24.88 
 
7.06 
 
7.54 
 
Notes: M = Mean, SD = Standard deviation, SEC = Standard Ethanol Content, CES-D = Center for Epidemiological Studies 
- Depression Scale 
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Table 2:  
β weights for the predictors of alcohol consumption and its fluctuation in the final Regression 
model 
___________________________________________________________________________ 
        β
___________________________________________________________________________ 
 
SEC – overall amount consumed 
                      Alcohol-related problems    .421***  
                      Current depression level    -.053   
                      Affective Disorder    -.073 
                      HPS                .057 
 
SEC – fluctuation  
                      Alcohol-related problems    .462***  
                      Current depression level    -.047   
                      Affective Disorder     .042 
                      HPS                 .220** 
 
SEC – mean per drinking day   
                      Alcohol-related problems    .360***  
                      Current depression level    -.023   
                      Affective Disorder     .076 
                      HPS                  .224* 
  
Number of abstinent days  
                      Alcohol-related problems              -.366***  
                      Current depression level     .012   
                      Affective Disorder     .093 
                      HPS                .093 
___________________________________________________________________________ 
 
Notes: SEC = Standard Ethanol Content; Alcohol-related problems = a diagnosis of alcohol 
abuse of dependency according to CIDI, Current depression level = Score of the Center for 
Epidemiological Studies – Depression Scale; Affective Disorder = Major Depression or 
Bipolar I or II Disorder according to CIDI, HPS = Hypomanic Personality Scale 
* p<.05 
** p<.01 
*** p <.001 
 
 
